Reports results of a study to examine interindexer consistency (the degree to which indexers, when assigning terms to a chosen record, will choose the same terms to reflect that record) in the PsycINFO database using 60 records that were inadvertently processed twice between 1996 and 1998. Five aspects of interindexer consistency were analysed. Two methods were used to calculate interindexer consistency: one posited by Hooper (1965) and the other by Rollin (1981). Aspects analysed were: checktag consistency (66.24% using Hooper's calculation and 77.17% using Rollin's); major-to-all term consistency (49.31% and 62.59% respectively); overall indexing consistency (49.02% and 63.32%); classification code consistency (44.17% and 45.00%); and major-to-major term consistency (43.24% and 56.09%). The average consistency across all categories was 50.4% using Hooper's method and 60.83% using Rollin's. Although comparison with previous studies is difficult due to methodological variations in the overall study of indexing consistency and the specific characteristics of the database, results generally support previous findings when trends and similar studies are analysed.
INTRODUCTION
Indexing quality refers to the degree to which chosen index terms accurately reflect the content of a given record. Indexing effectiveness concerns the ability of these terms to facilitate comprehensive, accurate retrieval. Indexing consistency addresses the degree to which indexers, when assigning terms to a chosen record, will choose the same terms to reflect that record.
Though all three of these aspects of the indexing and retrieval process are certainly not synonymous, the characteristics of each are contingent upon, and reflected in, the others. The quality of indexing, though of undeniable importance, is subjective and can be difficult to quantify. The effectiveness of indexing is subject to variables such as searcher style, subject knowledge, and the powers and limitations of the interface and related tools being employed. Therefore, indexing consistency has long been used as a means to provide insight into the potential quality and effectiveness of indexing. It stands to reason, and has been demonstrated by Leonard (1975) , that interindexer consistency is positively correlated with retrieval effectiveness.
Results of past studies of indexing consistency have indicated that this consistency is very difficult to attain. Notable reviews of such studies have been offered by Leonard (1977) and Markey (1984) . Consistency ratings for indexing methods that employ uncontrolled vocabulary have ranged between 4% and 67%, with an average of 27.05%. These ratings improve considerably, to a range of 13% to 70% and an average of 44.32%, when using a controlled vocabulary.
The wide range of variability in these findings can be attributed to several factors. These include:
-the use, structure, and quality of controlled vocabulary; -the expertise, experience, and training of the indexers; -the environment in which the indexing takes place; -the depth of indexing; the type and subject of matter being dealt with; -the availability of aids to the indexers.
Perhaps the most serious source of variability in the findings is that no single mathematical calculation of interindexer consistency has been accepted as the standard. Leonard (1977) discussed seven of them, and Rollin (1981) another four. A formula posited by Hooper (1965) has been the most widely accepted. This formula is displayed in Figure 1 . Hooper used this formula to offer a recalculation of 14 previous studies. Consistency ratings revealed a range of 10% to 80%, with an average of 47.64%.
An argument against the use of Hooper's calculation is that it does not equally weight agreement and disagreement in term assignment consistency. In this formula, as one would assume, a term assigned to each record by each indexer (the assignment of the same term twice) is necessary to achieve consistency. Terms assigned in one record, but not the other, are each weighted as heavily against consistency as the assignment of two matching terms are weighted for consistency.
A formula that compensates for this underweighting has been discussed and preferred by Rollin (1981) . In this formula, displayed in Figure 2 , the numerator (the number of terms in agreement) is multiplied by 2 in order to capture the fact that indexing has occurred twice. Barring the unlikely scenario that all records in a sample would achieve either 0% or 100% consistency, this doubling of the numerator in Rollin's calculation results in consistency percentages that are higher than those using Hooper's. In the interest of providing a basis for comparison with previous studies, and of more accurately reflecting interindexer consistency, calculations using both formulas are presented in this article.
Yet another pitfall in the study of interindexer consistency stems from the nature of the endeavor and the environments in which it is carried out. The considerable cost of processing records twice has yielded studies based upon relatively few data. In addition, when such studies are intentionally conducted, indexers are frequently aware that they are part of a study, which may improve performance. Studies that have successfully taken account of the Hawthorne effect include: Funk and Reid (1983) with the National Library of Medicine's MEDLINE database using the Medical Subject Headings (MeSH) and records obtained in the same manner as the present study; Sievert and Andrews (1991) with the Information Science Abstracts database, a small controlled vocabulary and, once again, accidentally twiceprocessed records; and Chan (1989) , who compared interindexer consistency in subject cataloguing between Library of Congress catalogers and non-Library of Congress cataloguers using the Library of Congress Subject Headings.
METHODOLOGY
The PsycINFO ® database, published by the American Psychological Association, provides access to approximately 1.5 million records addressing psychology and related disciplines. The database is accessible through most major front-end providers.
The primary tool used by indexers and patrons is the Thesaurus of Psychological Index Terms, 8th ed. (Walker, 1997) . The Thesaurus contains 7726 postable and non-postable terms (i.e., synonymous, homographic, or variant terms that cannot be used in the indexing of a PsycINFO record but refer the user to the corresponding controlled vocabulary term). The indexing of 28 record pairs bridged the 7th and the 8th editions of the Thesaurus. Two terms applied to these records did not appear in both thesauri. These terms were removed from the calculations.
Sixty inadvertently twice-processed records (120 in all) from 10 journals were identified in the course of quality control activities. These records were produced between 1996 and 1998. Five aspects of indexing, presented in decreasing order of consistency attained, were analysed: checktag consistency, major-to-all term consistency, overall indexing consistency, classification code consistency, and major-to-major term consistency.
Checktag consistency
Checktags in the PsycINFO database include designations for: -form/content types (such as literature review, empirical study, interview, and comment); -populations (such as human, animal, male, and female); -location groups (geographic descriptors such as Belgium and France); -special features (such as references, classroom materials, and index); -age groups (childhood, adolescence, adulthood etc.).
There are a total of 301 checktags available for use in PsycINFO records. Broken up by category, the number of checktags available for use are as follows:
-48 for form/content types; -6 for populations; -221 for location groups; -14 for special features; -12 for age groups. There were 755 checktags assigned to the sample records with an average of 6.29 per record.
Major-to-all term consistency
Indexing terms assigned in the PsycINFO database are assigned either as a major term, to reflect central topics addressed, or as a minor term, to denote less central topics.
A maximum of 15 terms can be assigned to a record in the PsycINFO database. A maximum of five of these terms can be assigned as major, while another 10 may be assigned as minor. In this calculation, terms assigned as major in either record were considered to be a match if that term was majored or minored in its companion record. There were a total of 766 terms assigned to the sample records, 471 of which were majored.
Overall indexing consistency
In this calculation, major and minor designations were not considered. Terms appearing in both records, whether majored or minored or both, were deemed a match. There were an average of 6.38 terms assigned per record.
Classification code consistency
PsycINFO assigns one, and in some cases a maximum of two, classification code(s) to each record. There are a total of 157 of these classifications. These are arranged as 22 broad classifications with 135 sub-classifications. Examples of broad classifications include Physiological Psychology & Neuroscience (2500) and Educational Psychology (3500), while examples of sub-classifications include Psychopharmacology (2580) and Academic Learning & Achievement (3550). As with the application of indexing terms, classification codes had to correspond exactly in each record pair to be considered a match. There were a total of 131 classification codes assigned to the sample with an average of 1.09 per record.
Major-to-major term consistency
Only major terms were considered in this calculation. Terms had to appear and be majored in both records to be considered a match. There were a total of 471 major terms assigned to the sample of 120 records with an average of 3.93 per record. Major terms are also referred to as 'print' terms because they are indexed in Psychological Abstracts, the hardcopy companion to the online PsycINFO database. The number of checktags, indexing terms, and classification codes assigned to the sample records are summarized in Table 1 .
RESULTS
The highest percentage of agreement was noticed in the assignment of checktags. The percentages were 66.24% using Hooper's calculation and 77.17% using Rollin's. Major-to-all term consistency was calculated to be 49.31% and 62.59%, respectively. Overall indexing consistency calculation revealed scores of 49.02% and 63.32%. Classification code consistency scores were 44.17% and 45.00%. Finally, major-to-major term consistency was calculated to be 43.24% using Hooper's formula and 56.09% using Rollin's. Scores ranged from a low of 43.24% for major-to-major term consistency using Hooper's formula to a high of 77.17% for checktag consistency calculated using Rollin's method. The average consistency across all categories was 50.40% employing Hooper's formula and 60.83% using Rollin's. These results are summarized in Table 2 .
One will likely notice that the difference between consistency scores using the different formulas in the calculation of classification code consistency is small (.83% versus an average of 12.84% for the other four categories). This can be attributed to the fact that a maximum of two classification codes can be assigned to each record. A single classification code was assigned to 109 of the records. As a result, 57 of the 60 record pairs received a consistency of either 0% or 100% using both formulas. This narrowed the variability between the calculations.
Records in the PsycINFO database are most heavily concentrated within the broad classifications of Psychological & Physical Disorders (3200) and Health & Mental Health Treatment & Prevention (3300) . When the number of records contained in these broad classifications and their respective sub-classifications were tallied, it was found that 39% of records added to the database since 1984 fall within these categories. It was also found that, of the record pairs whose classifications matched when considering only the broad classification numbers (e.g., the '33' in '3300'), 45% of the sample of records came from these two classifications. When compared with results of the total sample, the overall consistencies for these classifications were better than average. More specifically, the 19 record 
DISCUSSION
The findings of the present study reaffirm trends compiled from previous studies. The overall average consistency of aspects considered (50.40% using Hooper 's method) corresponds to the average score of 44.32% presented in the summary of previous studies using controlled vocabulary described by Markey (1984) , and with an average consistency of 47.64% in the summary of results offered by Hooper (1965) . The overall indexing consistency in the previously mentioned study of Indexing consistency in information science abstracts (1991), which also employed Hooper's calculation, was 48.12%. The averaged consistency of all categories examined by Funk and Reid (1983) in their analysis of MEDLINE was 52.94%.
Regrettably, calculations performed in Chan's (1989) Interindexer consistency in subject cataloging are not conducive to comparison with the present study.
In the previously mentioned study of Indexing consistency in MEDLINE, which employed Hooper's calculation to analyse 760 twice-indexed records indexed between 1974 and 1980, aspects of the indexing and research methodology are conducive to direct comparison. In both studies, the assignment of checktags achieved the greatest degree of consistency (65.65% in MEDLINE and 66.24% in PsycINFO). The calculation of checktag consistency included geographic and document descriptor terms together in this study and separately in the MEDLINE study. Therefore, the MED-LINE consistencies for 'checktags' and 'geographics' have been averaged.
The major-to-all term consistency analysed in the present study is also comparable with what was termed 'main headings' in the MEDLINE study. Here the consistency attained in MEDLINE was 48.2%, compared with 49.31% in PsycINFO. This was the seventh most consistent aspect analyzed in MEDLINE and is ranked second in the present study.
A third aspect in which these studies are comparable, and which produced the most surprising of the results, is between what the MEDLINE study termed 'central-concept main headings' and what is here referred to as major-tomajor term consistency. The degree of consistency attained in this study is 43.24%, the MEDLINE study revealed a consistency of 61.1%. This ranked as the second most consistent category in MEDLINE and as the fifth (and least) most consistent aspect considered in the present study.
IMPLICATIONS FOR SEARCHING AND RETRIEVAL
The fact that checktag assignment received the highest degree of consistency bodes well for their use as a means of limiting retrieval and adding precision to PsycINFO searches. In addition, the high degree of checktag consistency attained in the MEDLINE study reflects the applicability of checktag limiting to the searching of other databases as well. Given that the PsycINFO database is largely focused on disorders and their treatment, the results regarding overall consistency in the 3200 and 3300 classifications suggest that increased confidence in indexing consistency on the part of users when conducting searches in these subject areas is not unwarranted. Major-to-major term consistency calculation revealed a surprisingly low score when compared with overall and major-to-all term consistency. It was anticipated that the central concepts addressed in the sample articles would be well agreed upon by the indexers. However, the resulting consistency was the lowest of the aspects analysed. The fact that overall and major-to-all term consistency was comparatively high suggests that, although the importance of concepts are frequently not agreed upon, the central concepts addressed can be reliably found in the indexing of a record when taken as a whole. While major and minor term designations can be separated in many online search engines, users should be advised to use this function sparingly in PsycINFO.
For reasons further evidenced by the present study, much debate and research have addressed the functional uses of indexing and controlled vocabulary in database searching and retrieval. The relationship between the use of controlled vocabulary, interindexer consistency, and the subsequent effectiveness of database searching and retrieval has been assumed and demonstrated. However, the wellknown variabilities in indexing consistency have understandably aroused suspicion. In addition, many searchers tend to avoid using controlled vocabulary in cases where recall takes precedence over precision, or when the available thesauri do not directly address the topic being searched. Fidel (1992) offered an intriguing study of searcher behavior in relation to the use of textwords versus the use of descriptors. Fidel examined 281 searches conducted by 47 professional searchers. Tabulations revealed, for practical purposes, an even split between the use of textwords and the use of descriptors. More specifically, of 3189 search terms used, 1582 were textwords and 1607 were descriptors resulting from controlled vocabulary. These data suggest that a combination of textwords and descriptors is the preferred, and probably the most effective, means of retrieving the desired information.
The use of controlled vocabulary was heaviest among searchers with subject specializations in medicine. In fact, among these searchers, the rate of thesaurus neglect was 0%. Curiously, the rate of thesaurus neglect was 32% for searchers with specialization in other sciences and technology and 13% for searchers with specialization in the social sciences and humanities. Part of the reason for this may be attributable to the quality and acceptance of the MeSH created and used by the National Library of Medicine. Though the debate regarding whether psychology is a natural science, health science, or social science is beyond the scope of this article, a general trend seems to be toward the classification of psychology as falling within the realm of medical science.
Several reasons for thesaurus neglect were revealed by Fidel. These included: a lack of trust in the thesaurus, the belief that a relevant term would not be present, the search necessitated the use of several databases, and a lack of access to a thesaurus. In summary, Fidel noticed that the nature of a term and of a request, as well as the searcher's personal preference, contributed to the selection of search terms, but the number of databases required for a request, the availability and quality of the thesaurus, and the quality of indexing were the major factors to affect search-term selection.
CONCLUSIONS
Results of the present study suggest that, however difficult to quantify, interindexer consistency has remained relatively unchanged since becoming an area of research over 30 years ago. Studies conducted since the advent of automation remain scarce and previous studies lack methodological consistency. In addition, the findings of this and other studies imply there is much room for across-the-board improvement in interindexer consistency.
Controlled vocabulary in conjunction with free-text searching continues to be used frequently and, presumably, effectively. With the geometric proliferation of information in the latter 20 th century, the need for precision in database searching will likely increase in coming times. The study of interindexer consistency will benefit from a renewed interest in light of technological advancement, and a standardization of methodological approaches. In addition to the boons offered by increased consistency, quality, and efficiency of indexing, database searching and retrieval will benefit from the creation of intelligent interfaces that allow a searcher to easily identify descriptors in multiple databases, and from the creation and dissemination of quality thesauri by database producers and front-end providers.
April 1999
